The routine use of surgical drains in total hip arthroplasty remains controversial. They have not been shown to decrease the rate of wound infection significantly and can provide a retrograde route for it. Their use does not reduce the size or incidence of post-operative wound haematomas. This prospective, randomised study was designed to evaluate the role of drains in routine total hip arthroplasty.
The routine use of surgical drains in total hip arthroplasty remains controversial. They have not been shown to decrease the rate of wound infection significantly and can provide a retrograde route for it. Their use does not reduce the size or incidence of post-operative wound haematomas. This prospective, randomised study was designed to evaluate the role of drains in routine total hip arthroplasty.
We investigated 552 patients (577 hips) undergoing unilateral or bilateral total hip arthroplasty who had been randomised to either having a drain for 24 hours or not having a drain. All patients followed standardised pre-, intra-, and post-operative regimes and were independently assessed using the Harris hip score before operation and at six, 18 and 36 months follow-up.
The rate of superficial and deep infection was 2.9% and 0.4%, respectively, in the drained group and 4.8% and 0.7%, respectively in the undrained group. One patient in the undrained group had a haematoma which did not require drainage or transfusion. The rate of transfusion after operation in the drained group was significantly higher than for undrained procedures (p < 0.042). The use of a drain did not influence the post-operative levels of haemoglobin, the revision rates, Harris hip scores, the length of hospital stay or the incidence of thromboembolism. We conclude that drains provide no clear advantage at total hip arthroplasty, represent an additional cost, and expose patients to a higher risk of transfusion.
Drains are commonly used in orthopaedic surgery, particularly in joint arthroplasty, principally in order to reduce the formation of a haematoma. Their origins are said to date back to around 400 BC with Hippocrates' use of a wooden tube to drain a surgical wound. 1 Haematomas are inevitable following orthopaedic operations because complete haemostasis is difficult when the medullary canal has been exposed. Their detrimental effects result from increased tension and decreased perfusion of the tissues as well as providing an ideal medium for bacterial culture. 2 The use of lowsuction, perforated drains should, in theory, reduce the formation of haematomas and promote wound healing. 3 Conversely, they may also provide a conduit for the entry of bacteria. In addition, the prosthetic material from which a drain is made may diminish the patient's natural resistance. [4] [5] [6] The literature carries conflicting reports on the use of drains. 7, 8 A recent meta-analysis by Parker, Roberts and Hay 9 suggested that they may do more harm than good, and that their only proven benefit is a reduced need for the change of dressings.
We undertook a large, prospective, randomised study in order to evaluate the routine use of drains in total hip arthroplasty with a follow-up of three years, reporting all relevant patient episodes.
Patients and Methods
We recruited 552 patients from those undergoing primary total hip arthroplasty at Fife Acute Hospitals (Queen Margaret Hospital, Dunfermline and Victoria Hospital, Kirkcaldy) between September 1997 and December 2000. We excluded those patients undergoing revision or who had pre-operative skin pathology. Patients were seen one week before surgery in a pre-admission clinic when the age, gender, body mass index, primary hip disorder, past medical history and the haemaglobin level were recorded. The Harris hip scores 10 (HHS) were obtained. Concomitant medical problems were recorded under the headings of: smoker, cancer, atherosclerosis, cardiac, diabetes mellitus, osteoporosis and thromboembolism. A THE JOURNAL OF BONE AND JOINT SURGERY dedicated arthroplasty research nurse, who remained constant throughout the study and was blinded as to whether or not drains had been used, collected the data.
Patients were admitted on the day before operation and commenced on low-molecular-weight heparin (deltaparin 5000 IU) which was continued until discharge. Patients also wore full-length graded elastic stockings during their admission. The procedures were undertaken in two hospitals by six consultants using either Elite Plus or Charnley prostheses (DePuy, Leeds, UK) through a standard anterolateral approach. All patients received 1.5 g cefuroxime at the induction of anaesthesia and 750 mg cefuroxime at eight and 16 hours post-operatively. At the end of the procedure they were randomised by opaque-numbered envelopes to either no drain, or a 3-mm Redivac drain which was removed at 24 hours. All patients received hip-spica bandaging, their wounds being inspected 48 hours after surgery and any need for reinforcement noted. We only recorded the external blood loss in both groups and made no attempt to calculate total blood loss because transfusion was one of our main outcome measures, the trigger for which was the post-operative level of haemoglobin 24 hours after surgery. A standard transfusion protocol was used which stated that two units of packed red blood cells were to be transfused if the post-operative level of haemoglobin was < 8.0 g/dl. Patients whose haemoglobin was < 10 g/dl with symptoms of vertigo, dyspnoea, lethargy or persistent hypotension were transfused as required. All transfusions were with allogenic blood; no patient received, or was offered, predonated blood. The patients were mobilised on the second day after operation.
The data collected after operation included the length of hospital stay, death, dislocation, re-operation, superficial and deep wound infection, blood loss and requirement for transfusion. Superficial infection was defined as the presence of discharge from the surgical wound or spreading cellulitis with a positive bacterial culture. Deep infection was suspected on clinical and radiological grounds but only diagnosed after a positive culture from specimens taken at re-operation. Infections were classed as early if they occurred within three months of surgery, intermediate between three months and two years, and late if they occurred after two years. We considered that any infection occurring after two years was likely to be from haematogenous spread and not related to the initial surgical wound.
Patients were followed up in a dedicated arthroplasty research clinic at six, 18 and 36 months after surgery. Repeat radiographs were taken and the HHS obtained. Subsequent complications, surgical revisions, morbidity and mortality rates were also recorded. The HHS is a combined score for pain, function, activity level, absence of deformity and range of movement to produce an overall score out of 100 (0 bad; 100 good). It is a reliable method of patient assessment before and after hip arthroplasty.
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The SF-36 is widely used and is an accurate measure of patient health. 12 Statistical analysis was performed using SPSS v 9.0 (SPSS Inc, Chicago, Illinois) computer software. Student's t -test and chi-squared tests were used to analyse the two groups with values for p < 0.05 being considered significant.
Results
Of the 552 patients, 25 underwent bilateral arthroplasties, giving a total of 577 operations; 282 were randomised to having drain and 295 were not. The demographics of the patients are shown in Table I , with comparable ratios for gender, age, BMI, pathology, and smoking history. Most of the operations were carried out under spinal anaesthesia. A trainee, assisted by a consultant, performed a similar proportion of operations in each group (17% vs 23%), although the majority in both groups was undertaken by a consultant, assisted by a trainee.
The early post-operative complications are shown in Table II . One patient in the undrained group developed profound swelling of the thigh after surgery, an ultrasound examination revealing a large haematoma. As the incision remained dry, the haematoma was treated conservatively, with no ill effect. There was no wound dehiscence in either group. There were four deaths in the drained group, two were from a post-operative myocardial infarction, one from a cerebrovascular event and one from pneumonia. There were no deaths in the undrained group. A further 11 patients in the drained group died of unrelated causes during the study period and ten were lost to follow-up. Consequently, in 9% (25 of 282) of the drained group, we were unable to obtain complete follow-up. In the undrained group, ten patients died of unrelated causes and 13 were lost to follow-up, giving 8% (23 of 295) with incomplete follow-up. There was no difference in the proportion or demographics of those lost to follow-up in either group and, therefore, no adjustment of statistical method was deemed necessary. There was no significant difference between the groups in terms of the mean pre-and post-operative haemoglobin levels or the length of hospital stay (Table III) . However, in the drained group the percentage of patients requiring transfusion was significantly higher (33% vs 26.4%; p = 0.042).
Post-operative infections were divided into superficial and deep, and the deep infections into early and late. There were 19 superficial infections in the drained and 23 in the undrained group with no statistical difference between them. All infections in the undrained group were successfully treated with antibiotics and none developed into a deep infection. In the drained group, 18 were successfully treated with antibiotics but one developed a deep infection within three months of surgery. This failed to respond to antibiotics and eventually required an excision arthroplasty. In the undrained group, there were two deep infections. The first occurred one year after surgery and required a one-stage revision. The second, caused by Escherichia coli , presented 22 months after surgery following a urological procedure and required a two-stage revision.
Outcome was assessed using the HHS. There was no difference in the scores between the two groups over the threeyear study period (Fig. 1) .
Discussion
The use of drains at total hip arthroplasty remains common despite the only clear benefit being a reduced need for change of dressings. 13 This practice has been re-examined over the last decade in several randomised studies which because of insufficient statistical power, have been unable to identify a clear risk or benefit. It appears that not using a drain leads to increased wound leakage, 13, 14 but it is important to determine whether this is merely an inconvenience or associated with serious morbidity. Most studies which identify an increased incidence of wound haematoma, limb swelling and bruising if a drain is not used fail to report any serious adverse outcomes with respect to infection or healing. [13] [14] [15] [16] [17] In our study there was only one patient in the undrained group who had substantial swelling from a large haematoma, identified by ultrasonography.
Deep infection remains a potentially devastating complication of arthroplasty and should be used as the primary outcome measure when assessing the potential benefits of drains. Most studies report infection rates of less than 2%, a figure which requires a large study population in order to show a significant difference (power calculation for our study 0.913). Several papers [14] [15] [16] [17] [18] [19] have small numbers of patients in each arm and, although they show an apparent reduction in infection with use of drains, errors associated with such sample sizes need to be addressed. In our study there was no significant difference in either superficial or deep infection rates with the use of drains (power calculation 0.913). It is reasonable to assume that any infection occurring after two years will be from haematogenous spread rather than local complications.
Our results show a clear advantage with respect to rates of transfusion when drains were not used. Only 26.4% of undrained arthroplasties required a blood transfusion compared with 33% of those which were drained. The implementation of a transfusion policy in our unit has resulted in an overall reduction in the rate of transfusion in both total knee 20 and total hip arthroplasty by standardising the indications for transfusion. In particular, a transfusion is less likely to be from chance or individual bias. This policy was firmly established before our study. External blood loss was likely to be higher in the drained group due to ongoing loss, a finding which may have contributed to the increase in allogenic transfusion but which was not, in itself, a trigger for transfusion in the study.
There is a divergence of opinion about rates of transfusion and the use of drains. [14] [15] [16] 19, [21] [22] [23] [24] Several studies 14, 18, [22] [23] [24] have reported decreased transfusion rates with drains, while others have shown no difference. 19, 21, 25, 26 There appears to be little to account for this in terms of implants used, surgical approach or technique. These publications differ as to whether external blood loss, total blood loss or units transfused are used to assess drainage, which may explain the different results. However, regardless of the outcome measures used, no study has provided a compelling reason to use drains. At best, their use appears to make no difference to rates of transfusion, and, at worst, may increase the need for transfusion. Reports 14, 15, 19, 20, 25, 26 which include both hip and knee arthroplasty are not a fair comparison, as these operations have different surgical features and it is unreasonable to assume the effects of drainage will be the same for both. When the analysis is split into homogenous groups, the sizes may be too small to detect significant differences in blood loss, decline in haemoglobin or units transfused.
Blood transfusion is not without risk although improvements in allogenic blood testing have improved the safety of banked blood. However, the risk of acquiring hepatitis-B (1:63 000), hepatitis-C (1:103 000) and human immunodeficiency virus (1:500 000) still exists. 27 A diminished blood stock and financial concerns still highlight the very real risks from blood-borne infections as well as the possible immunosuppressive effects.
Alternative blood saving measures have been proposed. Autodonation 28 has been shown to be safe in total joint arthroplasty, but is associated with considerable wastage of non-transfused blood. [29] [30] [31] In addition, it does not obviate the need for allogenic blood transfusion. 29, [32] [33] [34] [35] Peri-operative blood salvage has been shown to reduce the need for allogenic blood transfusion, but some authors have suggested that it only has a place in revision surgery or where substantial blood loss is anticipated. [34] [35] [36] [37] [38] [39] Autodonation is not offered at our hospital and none of our patients received peri-operative cell salvage, a technique which we only use for revision surgery and selected cases.
Our analysis of the other outcome measures of revision, thromboembolism, pre-and post-operative levels of haemoglobin, HHS and length of stay showed no difference between those patients treated with drains and those without. Drains provide no advantage to patients undergoing total hip arthroplasty, represent an additional cost, and expose the patient to potentially adverse events such as blood transfusion. We would recommend discontinuing the routine use of drains at uncomplicated total hip arthroplasty.
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